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ABSTRACT

‘This paper deseribes the Data Distiibution Faboratory (D1 and discusses issues involved in building, multimedia CD ROMs.
Itdeseribes the modeling philosophy for cataloging multimedia prodocts and the worldwide-web (WWW) baced multimedia
archive and retneval system (Webcat) built on that model.
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1.0 INTRODUCTION

The Data Distubution Laboratory (DD1Y is a NASA facility charicred to evaluate and apply new information storage and
distibution techmology to real user problems. Over the past few years the DDIL has produced multimedia CD ROMs such as
“Welcome 1o the Planets”, “The IGARSS Conference Proceedings CIROM?”, “The TOPEX/Poscidon lulormational Ch-
ROM?”, and the “NASA Scatteromecter (NSCA'T) Lducational CD ROM™. “The lab is conently working on the
TOPEXPoscidon and Cassini Educationat CH-ROMs, a follow-on NSCA'T Edocational CI-ROM, a Decp Space Nelwaork
(DSN) multimedia systein, and the Consatiivm for the Appheation of Space Data to Yiducation (CASDY) web site. The DDIL
has also created web based multimedia sites such as the web version of “Welcome to the Planets”

(Wip://pds jplnasa.goviplancts/), and the interactive “Catalog of Government Scientific CHD-ROMs”
(htipe/stapate jplonasa gov:10807), which allows vsers (o browse the contents of a 500 disk CD ROM jukebox. The DD also
conducts ongoing research of hew multimedia teclmologics, standards and data types, including, browse, production and archive
formats.,

‘Lhis paper will desetibe the internal architeetute used for capturing and building, these multimedia products and the WebCat
catdloging system adapted frons the Data Architve and Retrieval Bnhancement (DARE) software under developiment for the
Delense Special Weapons Agency (DSWA), The cataloging system is based on a flexible model which allows smooth
translation into a searchable WWW interface. The interface altows full text and stiuctmed- field database searches, biowsing of
thumbnail versions of high resolution images, and keyword/valoe scarches through metadita. The HITML intesface and database
query results are antomatically created by Perl seripts from pre-processed browse dati, The system supporis multi-platform
formats and networked aceess to the data

2.0 MULTIMEDI A APPLICATION DEVELOPM ENT

The DDE's CD-ROM products are boilt onan ad hoe basis, tailored to the specific needs of cach product's sponsor, However,
the DD has created o handwiare anchitecture, a core developent team strocture, standinds for multimedia data formats and
procedures that suppori concuarrent development of several CD-ROM titles as well as web based systems. DD CH-ROM
developers also leverage previous code and technology for use innew titles. In addition, CI ROM developmient teams withiu
the DD e increasingly vsing the web to facilitate group development wheie team members are housed at dificient Jocations.




2.1 INTRODUCTION

The DDL. created its fnst production multimedia CD ROM, "Welcome to the Planets™ in 1993, Several prototype multimedia
projects pre-dated "Weleome to the Plancts”, including the "Planctary Data Systemn (PDS) Home Companion”; a Hypercard
application for accessing what was previously paper-based inforniation, and the “Information Systems Newsletter”; an electionic
version of the NASA Office of Space Science "Science Information Systeins Newsletter.,” While these canly efforis did not
make it past the techuology demonstiation phase, they did Tay the groundwaork for "Welcome to the Planets” and the products
which follow today. Harly rescarch into SGMI. and compound document fonmats fed to pioncering work by the DI in
HTMI . Similaly, the DDI. conducted 1esearch into optical character tecognition (OCR) techuolopy and C1-ROM publishing
tools, which fed to successtul products. Barly experimentation with muoltimedia authoring tools such as Hypercard and
Supercand led o the eventoal acceptance of Macromedia Directon as the developiment ool of choice. As DD multmedia
developers tanup against limitations imposed by Ditector, they overcame these hudies by developing costom XObjeets/DE s
("plug ins" for Director) and nsing new tools such as S iptX and Java, Aun ongoing rescarch thiust of the DDY. is evaluation
of new multimedia authoring tOols.

2.2 DEVELOPMENT STAFEF STRUCTURE

Fallowing the success of "Welcome to the Plancts”, the DD modificd its staffing stiucture to better handle development of
several CD-ROMs at once. Whereas "Welcome to the 1T anets” was developed at any given time by one softwate enginect,
follow-on titles employed small teasms where specific iesponsibilitics were delegated to specialists. With the recent
development of the NSCAT Educational CD-ROM, this teamn philosophy has been furither refined toits cutrent structore

CH-ROM products are conrently handled by a development team consisting of;
- Fask Manaper - Responsible for developing and maintaining schedules, managing team members, allocating, task

resoutees, and coordinating with external orpanizations.
1 cad developer -+ Responsible foy overall disk design, propramning, ai divection, integration of content, and
coordination of other temmn membets.
Artist/aniiator -- Responsible for development of otiginal content (animations and itlustrations), as well as
assisting the lead developer in the design of the user interface.
Rescarcher - Responsible for reseach and acquisition of existing content (images and video), and negotiating

copyright permission agrecments with content providers.
) 1

In addition, the DDI uses subcontracts with both in-house and external individ uals and orpanizations to fulfill specialized roles
onanced basis. A examiple of a specialized 1ole is natation of CH ROM animations, which is fulfilied by an outstde voice
arlist

The DDLL has also hired stafl specialists who can assist development of all CD ROM and web based multimedia produocts,
These skills include CH-ROM premastening and production issucs, Windows progiaimming, Petl programming, digital video
cditing, and UNIX system administration,

2.3 DEVELOPMENT HARDWAR |
‘The DDIL has developed a hardwine architecture for multimedia production and delivery based on thiee basic types of systeins:

1. Servers to seive up the indexed and processed multimedia data on the web and to control lenpe storage devices.
2. Production workstations for multimedia content creattonand Cly recording,
3 . Clicnt workstations for day-to day use by the staff and for product testing.

The cutrent DDIL servers are all hosted on UNIEX workstations, Eapetience has shown thai it is mandatory to isolate Impe
storape devices on sepatate workstations as shown in Table 1. Experience with jukebox systeins, both CD jukeboxes and
magncto optic jukeboxes has been disappointing. The DDI’s magnclo optic jukebox is prone to losing its memory of the
contents of the platters, A recent power outage over the west coast completely destioyed the catalog of disk contents.,
Additionally the DDIL has been unable to successfully sct up a caching system. As aresuli, the unit spends a preat deal of time




thrashing (mounting and dismounting platte 1s). The DDY s 500 disk CD ROM jukebox has been plapoed with sporadic
robotic and reader failures which are difficult to isol ate and repair.

Table 1 - DD Set very

Server Name Server description
St pate Spare 10 gencral putpose server with 12 Ghyte hard disk and CD preiastering
systent,
Starhase Spare 4 with Pioncet DRM-5001X 500 CD jukebox.
Starhawk Sun wotkstation with Kubik 240 CD jukebox.
Starlet Spare 5 with HP 88 Gbyte Magneto- Optic Jukebox. i

DDI, productionworkstations (see Table 2) are tailored 11101110 theitfunctionin the specteum of multimedia development

Macintosh workstations, owing to the rich graphic arts and content creation tools available on the Mac. However, the DT,
also canploys Windows 95 and NT workstations for MPHG cncoding, optical chiatacter recognition, some authoting, and Java
developroe nt, owing to the advantape of Windows tools inthose arcas, A Silicon Giaphics Indigo 2 was recently purchased to
host Wavehiont software for development of high-end scientific aniimations and visualizations. Specialized input devices such as
video digitizing bomds and scannars e also widely used. This vanety of differentworkstation types and periphesals might
portend a networking and file nterchangability nightinaie, but careful use of standardized mnltimedia dat a formats (discussed i
the next section) and intellipent design of the suppotiing network has minimized problems. While intelligent planning, of the
DD hardwaine anchitecture avoids most problems, the DDI | is also quick to cmploy promising new technologies, such as the
Jomega Jaz 1emovable drives, to solve near-teum problems. CD Recordable (CD-R) dises are used 101 several puiposes including
archive, sinall-volume data disttibution, and testing. Thie 111 . is inthe process of desiguing a capability forunattended
iccording ofup 1140 CDRs duting of f-shifthows. This will require cither a transpotter mechanism and high speed recorder o1
Jukebox with 1ccorder installed.

Table 2 - DD Production Waorkstations

Waorkstation Name Workstation Description 7
ScannerPC Pentium 90 with Adobe Captore and Panasonic duplex scanner.
MpeghC Pentium 90 with Media Lab Suite MPLG encoder and CHaccorder.
Audiovidiuimn Macintosh Quadra 950 with VidcoVision capture boad and IVC CH ecotder.
MediaMac PowerMac 9500 with Media 100gx video capture board.
ScanMac PowerMac 7100 with HP colot scanuer.
Mcegabyte B SGlHudigo 2 with Wavefiont software

2.4 MULTIMEDIA ) ATAYORMATS

The key components of 1)1)1. multimedia products include images, video and animation clips, audio files and compound
documents.

The adoption of the Compuser ve Graphical Interchange Format (GHE) by the developers of Mosaic and fur thes standatdization on
the JPEG and GIEF image formats by the Netscape and Internet Explorer browscrs has finally brought an clenment of
standardization to image formats. flowever M0ost products are not generated in cither of these formats, but are produced in THHE
o1 some other binary fonmat. The DD maintains an archival version of the o tig inal product with a descriptive label indicating
the file format. The achival version is processed with praphics procesing tools such as hnage Alchiemy to create a heirarchy of
imape sizes fordifferent viewing puirposes in multimedia presentations. DDLL experience has shown that anicon of about 36 x
36 pixels is too small to be a useful distinguishing tepresentation. Instead the 1)1)1 , provides a thwnbnail, which is onthe
order of 100 x 100 pixels in G format, a browse imape whicl is screen-sized, 640 x 480 pixels in JPHG format and a full-
resolution b owse image in JPHG format. Somce productions, such as the TOPEX/Po seidon Informational CD-ROM




visual table of contents, utilize a small-browse image of 320 x 240 pixcls for rapid browsing through image collections.
hnage files which exceed about a megabyte are tiled into smaller picces for display and downloading.

The DDEHhas standardized on the QuickTime digital video format for both video and andio data. 1t is the only fotmat cutrently
inwide use that works sca mil essly across Windows, Macintosh and Unix platforms. Quick Time players for Windows and Mac
platforms have been licensed by the DDL from Apple Computer and e distiibuted (m CO -ROM products for fiee. The
QuickTime movies are ereated from a varicty of video editing, 3D animation, and video effects apphcations on both Windows
and Macintosh computets. The DD L internal standard is to capture atafrarne size of 370 x 240 pixels, 30 frames persccond,
24 bit color and 22-kHy, 8 bit moraural audio. Output products use the siue frame size (Le. 320 x 240 pixels), but are
reduced to 1S frames per second and use the Cinepak compression codee with key frames every second. The movie data ate s
limited to 220 kilobytes per seeond, roughly the ghyoughput of the average double-speed CD ROM teader. Although the
maximum theoretical throughput of a double-speed C1Y ROM rcader is 300 kilobytes persecond, testing and use 1 feedback
indicated 220 kilobytes persecond is a morcreasonable “real-wor 1d” value. The DD has also experimented with dig ital video
browse files at various rates and has found that 2 frawes per second produces o good browse 1endition of the original video for
most products. Table 3 provides file sizes for a variety of QuickTime clips.

Table 3 - QuickTime movie sizes

Movic Name DataSize No. of frames Lilapsedtime Avgplaybackiate Content
Chimate.mnov 14.5 MR 1278 1:25 min “173 KB¥/scc anind video
Launchanov 17.0 MB 1533 1:42 min 171 KB/sce anim4 video
Suilace.mov 5.3 MB 918 1:01 min 90 KB/sce anim
Systems.mov 10.9 MR 809 (:54 nin 2006 KB/see video

The recentielease of Microsoft Active Movie with support for MPEG- 1 playback in software at CH-ROM data rates provides
hope for a higher level of video presentation in futuie products. The quality of MPEG- 1 scientific multimedia presentations is
excellent, 1ctaining approxintately the information content of NTSC video. The data storage 1equirements are about two thirds
those of QuickTime Cinepak movies, avetaging a little undes 10 megabytes per minute at a data playback rate of 150 kilobytes
pet second.

The new Quick’Time VR and VRMIL technologies provide exciting potential for interactive manipulation of scientific and
mformational data products. The DDIL uses Quick’Tine VR abject-view for presentation of spacectaft models, and 3D views of
peographical arcas (e.g. the suiface of Mais, Venus, Pasadena, Omaha). Object-views can be very large (10 to 20 megabytes
depending on nage size and compression) because of the large number of frames required for smooth viewing, (648 images for a
full 360 x 180 degree view). The QuickTime VR panorama view is used for presenting panoramic land views, such as the
sutlace of Mars from the Viking Lander or historical sites such as the Mormon Cemetery in Owmaha, Neb. These files are
reasonably small, Tess than a megabyte for most of our subjects. The new panorama and object making software which Apple
is providing should bring this techimology to orders of magnitude morc vsers.

Audio nanrations for animations and videos are captured using Macromedia Soundbdit. The 1)1)1 s carly products used monaunal
audio captured at 22 kHz with 8-bit sanpling.  ‘The resulting prod ucts exhi bited a substantial amou nt of noise. The DD is in
the process of defining new procedures that will use 16 bit sampling conveated to 8-bitusing Deck 1 software from
Macromedia o1 other sound editing. software. The audio files are captured and stored in ATEE format {or compatibility with
Macromind Director. ot wider deliver y on the web, the Al files are conver ted to audio only Q uickTime movies.

‘The DDIL produced a conference CD-ROM for the International Geoscience and Remote Sensing Symposium (JGARSS) in
1994, T'wo technologies then just emerging were chosen to present the conference abstracts, papers and digital data
submissions. The abstracts weie scanned on an OCR scanner and put onto a conference home-page for on-line access and
retrieval using WebCat (see Section 3). Several hundied conference papers were subiitted by their authors in postscript format
and were distilled 10 Adobe Aciobat Potitable Document Format (’DI). Papers not submitled electronically were scanned and
converled to Acrobat format using Image Alchemy. The resulting Acrobat files were distiibuted on CH-ROM and were
available for downloading, from the conference home page. Acrobat 1eaders for several platforins were distributed on the CD-
ROM. More recently the DDIL has used Aciobat’s PDE format for presenting, cuniculum on educational CH-ROMg and {oy




producing 1ich compound documents with high-resolution color and nonochrome itnagery. Adobe Captuie is being used to
digitize NASA publications and mission documentation for special CH-ROM projects. The DL is also evaluating Adobe
Amber technology for presenting large PDY files over the Inteinet,

IHowever, the use of Adobe py)¢ formathas not been without problems. Users of the NSCAT Educational CD-ROM continue
to report problems installing Adobe’s Acrobat Reader application on the Macintosh, and PDI files are quite large compated 1()
competing pottable docume ntformats, The 1)D1 | invested significant 1esources trying to solve the Acobat Reader installation
problem, but a lack of cooperation from Adobe and licensing liunitations have prevented a satisfactory solution. As a result, the
DI s evaluating other portable document formats and believes the stylesheet extensions proposed forthe HEMI L 3.2 standard
hold significant promise.

?.s DEVEL.OPMENT PROCEDURES

The DL has established common procedutes for the development of its CI-ROM products. A standardized JPL. software
development life.cycle is followed, inaddition to special procedures for sub tasks sue)) as video digitzation. The developinent of
these special procedures ser ves two purposes: to 1educe development tiine and cost by sticamlining 1epetitive processes, and 1o
allow diflcrent 1)1)1. staff personnel to quickly learnnew skills.

Inits r1ole as a research and development laboratory, the DDIL conducts ongoing research into multimedia technologies and
makesan active efforttointegrate these new technologies into its products, What oftentesults ate. proceduses to be followed by
alldevelopers. Forexample, the 1)1)1, has unofficial guidelines for C1 -ROM specific issues such as digital video compression
seltings. The 1)] M also actively suppot s continuing education of its inembers, including regular meetings, journal reviews,
coordinated attendance of classes and conferences, aud proliferation of knowledge thiough electionic mailing lists, scminars and
publication of journal articles.

2.6 TECIHNOL.OGY

The overall CD ROM design philosophy is to leverage as much existing code and technology from previous CH-ROMs as
possible, discard weak orunuosed features, and constantly improve. All of this is done within the confines of the specific CD-
ROM title tequitements, which are established with the input of the customes (.e.. the NASA project sponsoring the CD-
ROM), and the target user (e.g. middle-school science teachers.)

Most ongoing C13-ROM titles are developedin Macromedia Ditector, and utilize a similararchitecture. This allows thereuse
of muchLingo @ ector'sinternal seripting language) code and external jlu~-iris (Xtras, XObjeets, XCODs, XCMI )s and
DIl s). A generic engine, originally developed for the NSCA'T Educational C1)- ROM, has been te-used in the Cassing

I iducational C1)-ROM and the follow-on NSCAT Educational C1H-ROM.

The development of the TOPEX/Poseidon Fducational C 1 ROM yesulted in pionecring work in the arcas of multimedia
mictadata modeling and “author-once” publishing.? Author-once implies that infomation is authored once, and can be published
miany times for different formats such as print, CH-ROM and the webs. In this case, an architecture was created whiereby the
essential multimedia data elements (images, video, sound, and text) and the links between them were maintained in a mast er

co ntent database. Tools were then developed bath in C and in Mactomedia Ditector to extiact the infor mation from the database
andgencratevarious versions of the presentation (see Figure 1) Thisflexible architecture allowed easy changesto content. To
make achange to the presentation, only the master database and appropr i ate content file had to be changed. The change was then
autorati cally 1hade to the ML, Mac CD-ROM and Windows CD-ROM versions of the presentation. In order to allow such
{lexibility, the d eveloper created metadata desctiptions of multimedia data elements, the links between them, and even the Jayout
of the usetintes face. The metadata description files were wiittenin the Object Description 1 .anguage (O])] ), a meladata
descriptionJanguage used by the DDILin its other products and desciibed inmore detail in the next section,
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Figure 1. TOPEX/Poscidon Fducational CD-ROM Development Architecture

To keep pace with the features and capabilitics of commercial CD-ROMs in sinila categoties, the DDIL stays abreast of
changes in multimedia technologices and makes an active attenpt, whenever possible, to infuse this technology into new CD
ROMs. Tor exmnple, "Welcome to the Plancts” and the NSCAT FEducational CD-ROMs were CH-ROM products with no
links to the hternet. Migiation to the web began with a port of “Welcome to the Plancts” 10 the web, The TOPEX/Poscidon
Fducational CD-ROM followed by offering o web version of the Director application on the CD-ROM. Both the follow-on
NSCAT Educational CD-ROM and the Cassini 1 fucational CD-ROM will employ active links to the Inteinet. This use of
“loosely-coupled” hybrid CD-ROMs will allow uscrs to download neat-real time data from spacecraft data systeins for use in the
CDH-ROM application.

2.7 USK OF THE WEB TO

UPPORT CD-ROM DEVE OPM N1

The case of use of the web and the proliferation of groupware has gicatly assisted the development of DD, CD-ROMs,
Cuniently, the DDI. employs restricted- access web pages for cach of its CH-ROM titles. These developets™ pages seive as a
repository for shared resources and information, This shared information includes storyboards, in-progiess ilustiations,
animations, screenshots of the CD-ROM uscr interface, task schedules, and links to related pages. In addition, the current
working version of the web version of multimedia products is always available to team members,

The DDIL has also begun design of a video server 1o supporl concurtent development of all CD-ROMs. Duting the patallel
development of the TOPEX/Poscidon Informational and the NSCAT Fducational CD-ROMs, it was discovered that much of
the video and animation material was usable on both disks. I addition, DD, developers discovered problems awichiving working
video and animation files, Working files are distinet from 1elease versions of video and animation files. Release versions - -
those that appear on the finished CD-ROM -- have been compressed to the data formats described in Secion 3 and are pencrally
much smaller in size. However, these files cannot be edited since the Cinepak codee uses temporal compression. Changes and
cdits must be made 1o the projeet file, which consists of working files. The working files are typically uncompressed raw
video and audio files, and arce significantly larger in size than the release file. As a tesult, requitetnents were developed for a
video server which could solve both the archive and multiple-use problems., The DD s currently finalizing the design of the
video server system. 1t is hoped that when completed, this video scrver system, or a pottion of it, will be made available to the
public for accessing NASA video and animation archives. Long-term plans are to expand this video seiver to include other types
of mutlimedia data, including sound files, 3D models, and imapes.




3.0 WWW-MUILTIMEDIA DATABASE DEVELOPMENT

3.1 INTRODUCTION

Inadditionto its inultimedia ~1JI<OM/\\cl]-site.s, the 1)1, is actively involved in the development of seveiral web-only
multimedia tasks. The principal task in this area is WebCat, derived froma system JPI, began developing, in 1992 for the

I defense Special Weapons Agency’s Data Aichival and Ret ieval Enhancement (1D ARE) task. WebCatis a software cuvironment
forindexing, cataloging, retricving, and displaying muoltimedia data archives over the web. Designed and implemented initially
forthe DARE trek, the adapted WebCat software is also being used by many other JPL. o1 ganizations for access to wet)-1.jawxl
infor mation1cpositon es, DARY data consist of technical documents, photographs, technical diagrams, video, nueric data,
tabular data, andsoftware. The data set is quite large -- onthe order of severalterabytes. The principal objective of
WebCat/DARY: tasks is 1o archive mmultimedia data, and provide an on-line data system that allows users to effectively and
efficiently access the data. The key to mecting this objective is the design and implementation of a metadatamodel and catalog
that adequately descibes altthe archive data contained withinil.

3.2 CATAYL.OG AND METADATA MODJ1

The catalop system model adopted by the DDIL includes five major components as illustrated in Figure 2. The Data]iclionar y
is a systeimresouice which defines all the metadata parameters in the systern. These parameters include definitions of object
types stored in the system (image, animation, video. clip) as wellas descriptive patametets (elate, location, author) for those
objects. The Guide (o encyclopedia) is a repository of domainspecific knowledge for the. information stored in the. catalog,
system. Forexample, one entry in the Data Dictionary might be SPACECRAF T NAME. Standard values for
SPACHCRAVT. NAME include MAGELYLAN, GA1L 110 and C ASSINI. The Guide will contain extensive desciiptions of
the MAGELLAN, GALY EO and CASSINImissions. The Ditectory contains a description of each mnajor category of data
object stotedin the system, Sample directory entries for a multimedia catalop mightinclude planetary visualizations, weather
movics ot spacect aft models. Theinventories contain entries forspecific data object types (image, movie, diagram, document,
software, table) and identify individual data objects by urlidentification, allowing the datato be stored locally or remotely.

Data Dictionary l [ Directory | [ Guide

Inventories

S ' ‘ Object

Figwe 2 Catalop Modcl

Entries for all the components of the systetmmodel arc prepated and stored using the Por table Data Specification (PDS)
architecture. This standard was created by the Planctary Data Systein and extended formultimedia data types by the 1 AR task
The PDS standard utilizes the Object Description 1 anguage (01)1,) as a language for metadata. The O, Jabels arc written in
ASCI | text, which can be easily read by users, madified by simple text editors, and parsed by toolswi itteninPerlon C. The




PDHS standardrequites a distinet data product label for cach individual data productin orderto describe the organization, format,
content, and quality of each data product ?

With this model, the aichitecture of feis versatility and expandability to interface with any type of database o1 web indexing
appli catio n.' However, the crcation of metadata forthe data objects is not without problems, Inorderforthe rmd-user systean to
allow simple, effective, and thotough searches, the inctadatamust be  carefully designed. Keywords and objects mustbe
thoroughly 1eviewed to ensure they properly desctibe their data, This is a time consuming process. For example, defining a data

type suchas a document or movie file may take a month ormore of discussiontoidentify each important keyword and its
associ ated values,

3.3 WEBCAT SOFTWARE SYSTEM

The WebCat software builds Hyper'Text Markup Language (1FTMU) pages of results from searching indexes of metadata. These
HTML. pages produced both at sctup and rantime are what imakes the system unique. All the HTMI pages are genciated by

custom Pei 1 scripts while the undeir lying WAIS-sf scarch engine genctates and utilizes the indexes. The custom software is
composed of four main subsystems:

1.Configure - Prepares the WebCat software environtient using configuration files to identify data inventories and
supposting infor mation,

2. Sctup and Setup Sequencer - Creates the static keyword/value HEMIE, pages, WAIS indexes, and Perlarays needed
fortuntime execution. Setup is runon whole inventories while Setup Sequencer is ron when data products are added,
updated o1 deleted.

3. Runtime - Lixecutes and summarizes WAIS seatches, displays information about a single Inventory or  suppotting,
information itc.ills, and dynamically tags the displayed label.?

4. Oidessystein - Collects data which were selected by a uvser while scarching the systemand produces a CD-Rfor a
distribution.

3.4 56101

The setup module of Webcat is a pre-processing and preparation step. The setup component’s entire pui pose is to preprocess the
meta-information stored in the labels and create the input data structures needed by the runtime & Tayout component,

{ [meta-info] - > (setup) -> [data st uctures] -> (rautimne) -> (browser)

14ip3 - Webcat overview
;

Sétup actually consists of six components. The components arc. structured for speed and parallelism, Each component has
clearly define.d input data stiactuies, dependencics and ovtput data stroctures. 1; - 1ocates all the. meta-informationlabel files; Al
- adds a unique Webcat specific 11 and scarch-engine specific headline to cach meta-datatabel; 1 - Creates a tmejj-table foruse in
11; 11 - Creates the GUILintetfaces: full text, structured ficld search, and keyword-browse HIML. pages; W - Starts the database
full-text and structured ficldindexing; R - Produces a set of three quick- lookup tables for use by the 1 .ayout component.
Modules ¥, Al, and 1" arc for 'internal’ usc only. The H, W, R modules output data that is used in the Runtime systen.

3. S RUNTIME & 1. AYOUT

Whereas older methods of creating WWW - archives requited manual preparation and maintenance of source matetial, Webcat
dynamically penerates the www interface. The Run Time & 1 ayout module of Webcathas thiee ways for users to interact
with the underlying metadata and eventually view (1ayout) the information they're looking for.




GUI Module G Module

Full-Text Scarch runtime list of titles layout
Strectmed-ficld Sc.well tuntime list of titles layout
Keyword/Title 13rowse Output of Setup 1 list of titles layout

1 ‘ig 4 - Webeat GUI inter faces

All of these approaches eventually 1esultin a listing of titles. 1 he Runtime module 1eads all of its input from the output of the
Sctup components. The two Search GUI's rely 011 the output of Setup w,1<,11. Thie Browse GUItelies onthe outputof R and
H.The Full-text Scarch GUlLis a simple HEMIE/CGI forms intetface 1o the database search engine (WAIS i this examnple).
Scarch terms are simply passed ditectly to the database. The Structured Fields GUL s a nore complex HITMI/CGI fotns

intet face to the structured fields database search engine. (WAIS- S i this example). 1 lachindex field in the database is listed. 1f
there is a inamnageable’ number of terms for that indexed word, they are all listed in a scrolling list, allowing the user to select
only terms that are in the database. This proves very effective for fields with standard values (e.p. n SUBJECT keyword that
contains only the values FICTION, PHRI ODICALL, NON-FICTION). Aftet selections have been made in the form, the results
are parsed and a possibly cornplex query is gencrated and passed to the databasc.

The Keywod/Title Browse GUITS relics on the output of Setup H. The H component processes all the indexed keywords and
produces alisting of hictaichical titles forthat keyword.

Setup 11: Setup 11: Setup H: 1 ayout:
 Indexed Keywords Ranges Values _ _ _ _| Values
1. Event Nawe (204) Fivent Names Yvent Name Values 1 ivent Natne : Zebra
2. Subject Type (20)
I.Aut- Mob (loo)” 1. Yes (1) 1. AZ¢bta nnd Ant
2 New - Wiz (100)” 2. 7¢bhia (3) 2. A Afiican Story
3. Yes - Zig (4) 3. Z¢to (lo) 3.Safari‘l’ales

4, Zig (34)
Iig s - Keyword/Hitle Browsing,

Upon sclecting a title fiom the list, Fayout fooks up the meta information using the tables created by setup R, This
information is then displayed on the user's browser as specified in nninventory specific manner. Vot example: a hypothetical
movie diatabase hadit's metadata convertedto asimple Webcatformat consisting of vrr1 B, 1101, RATING, MOVIECLIP
and ARCHIVE LINK. Uponicaching the Layout, the browser could display the TITLE text, PLOT text, a RATING icon, an
ifline Quick’Time MOVIECLIP and a hyperlinked ARCHIVIL LINK to the 1ec. atis.movies.reviews aichive site.

3.6 ORDER SYSTEM

Locating the information of interestis the fust obje.dive indeveloping a usefulinter face, and Webcat offers that witha g icty
of casy-10-usc scarch options. The second objective is to make the data avail able to the use]. While electionic file ransfer is
stillused, the massive: quantity of information and large data product sizes, have made at 1 Order Systenifor Webcat a
requitement. At cach phase of ascarch where alistof titles is displayed, o1 a layout page of n title is presented, thete is an ordet
button thatis pait of the HTMI/CGlinter face. The three order options include:

1) Selecting all titles retutned fromaquery
?) Selecting from a listof titles returned from a query
3) Adding a single title from the layout page

When an order is fust placed using one of the order options mentioned above, thiee files are created; an order label, n customer
label, and a content file. Thic order label contains several customer modifiable ficlds. These include the nane of the order, the




medium on which the custonier wa nts to reccive the order (€. g CD R, 8 tape), and the option of ordeting both the archive
and the browse data ot just the browse data. The customer label consists of information about the customenr placing the order |,
such as name, addiess, phone number, - mail address, and the custonner's access privileges i itthe order is being placedon a
serverwhere thiere is sensitive onrestiicted data. The content file contain s the tist of titles to be ordered These thr ee files are
linked, and the order is tacked by a unique. order ny.

T'he content of the order, and order infor mation can be viewed and modificd at any time This View/Modily Oider page also has
the total size of the order, and based onthe medium sclected, the number of mediarequiredto Nill the order. A testriction on the
"reasonabyleness” of an ordet is zllsnimplcnwnl(-d.'” e Teasonableregs criteria is based on SYSICLy resources, dala size and
suspected usage. An example of a reasonable order might be one that iequires less than five CD Rs to fill.

Once a customer has finished an order, they submititto be processed.  The content file is automatically broken up into
volumes based 01y the medium selected. The operator views the submitted orders through the browser |, and based on the
hardwar ¢ configuration, sets the processing date. and time for cach submitted order. The amount of operatorinter vention required
to place an order is based on the medium selected, and the hwdware configuration. Along with the data ordered by the custome,
a validation file is cteated to © nsure the data was accurately copicd to the medium. A packing list of the titles ©1deied is

£ encrated in FYTMIL with links to the metadata and associated data fites. So, forexample, it an orderwas placedona CD-R, a
customer could view the packing, list with a browser, sclect a link on the page, and go to the data on the CH-R,

Forservers with limited orrestiicted access, the ability to create proxy orders has been implemented. A staftineinber using the
sameinter face as a customer has the added capability of creating a temporary customer labcland placing @1 order for a CUstong,
whio does not have access 1o the server, but has been given penmission to 01 dey data.
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